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(57) Abstract 

This invention relates to a radiant tube burner used for heating a heating furnace, and aims at minimizing 
the occurrence f NOx during combustion and forming the radiant tube burner to a structure suitable therefor. This 
invention aims at simplifying the controlling of a fuel supply system and an air supply system, and preventing the 
necessity of a coking operation. This invention also aims at providing a combustion control method suitable lor a 
radiant tube burner. To achieve these objects, the free ends of fuel nozzles in the present invention, for example, 
nozzles (11) serving also as pilot nozzles and air throats (13) are disposed in the end portions of a radiant tube (3), 
and combustion air ejection ports (33) f the air throats (13) are provided eccentrically so as to contact or get close to 
an inner circumferential wall surface of the radiant tube (3). A controller (307) for subjecting the burner to alternating 
combustion is also provided 
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EI3 8iiB3 7©«rfP^1-^^ $ + - hEJ-?£*o 

El 3 9 ti*£Bj§0 7^T>h^ A - r/<-^©«MJB6rtt*«ffl L feHM0O©S 

*&i££*iWJ§E!-efc*o 
EI4 o«El3 9©in-Bife«kafiv-iv^gi-e*>5o 

EI4 1 te5S*T> h^^-^<-^-©^S^©-^l^^r7 7ElT'*5o 
i4 2li7v?7> h^^-^rtT-©^^X©^@^<»:NOxgKt©g||^ 

ei 8 iz^mnzmm Ltzttm&m? vryb**- f^-i-o-nrnm^ 

07i?7>hf-^-y3Oj^figSI5JCffig$*i-5-^©/<-^5, 5&tfCft£- 
7v>C?3 a «h^7<i:0^{c»rlfe*t^©x^-1f7 b^LXPM7 iz.?*- 
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'^d 9 h^-^-fEfflO&ft/X^ Hi, xr-xo- h (& 

h 1 3ittoT*^ CCX7-XO- h 1 3©&*fcti N &&©«*M*1 7*< 
JRgSftTi^So &**M*17tt> *-«Kt»* 9©T(Sj^{c5ftift^o^T«!l 

T^Sf^x^o^xKci'^^i 7rt(r^®-rs©^K»^-et>5o 

«**<fiw t*t» »siti&»t*^£sic«*tt<iTt>n*o c©/rJ6. 

x*©*'* httifti, Sftttl 7, 1 7 A^tt©«B»rticfs»LJi^U 
Ci^iW 

tt*>\ &><-*5, 5©'<-*«Kf* 9. 9fcU h 1 0*^LTIhW£E9^ 
©TJgCtt77>^9b*<^fiJt$nTfet>. h 1 0l;:fcL:tt<!:'T@5££*lT 
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»a»E«2 2tttP|i&RttfcEll*nri^o Lfci^t, yX*©l*»tt# 

i nasi, mmjxji mnm^ i 9©^*)©-&:iiT-xn- h2 in 
iii^iux7-xp- h 1 3 \mtizm&m&%<Dto i o%gg©-& 

-efexT-xo- f 2 1 \zftfr^T&m<!>-&*:m%?zm%ni swmoztu 
fciw^^^iagsnrfco. *B*4VvOn 9©«l>rp2 o©^oi^^ 

:o^o, h'<-tti;x;n i©«my x;n 9km\ W/itfEii 2n 

C©8**4ft&il&&2 3li. *m/;OH 9^&«»*ti««m©«*«W»^-5*J 
Sfl#2 5 C©3Kg{&iJffll#2 5^20"T*^*>r^Xffl82 7*®^tK 
'<^xilft2 7ic(i> /^d» h^tLT+^^fi©«8Wai§$-ti-bns 
ifEgf!l2l!#2 9ROfjgWr#3 l*<i$^b»nT^-5o Lfc#oT\ tim&te&fr* 

ftteztiztmiu mmM®#2 5*<m\:T^zm&x*>r>Tb'<<i'*xm9&2 
mmm®#2 9i)<'<'('<xmft2 iftomnommtumu mmsx/ui in 
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u«&sns«m*> «s«;x;n i#/*-fo» n»«i*?T9 0ic«fii8^stt« 

ZO'tJuy Y'<-±mm; XJll 1 li. '<-*jKt*4 9©?L9 a*^7-^7 

5l±x '<v7frf\s- htLTmt&tZ>Wfo®l 5 a <hx C©P3ffi«Bl 5a©^ 

-71 5b£^t>#fijc3*U dti^tt-^ICBJc^^tiTV^o R1£S&l5a& 
7^-71 5 b©fi&l*. 5*72/ hf-i-y3©I^S<!:l6[iI-fil 
CSS^n, $»fflfa-715b^7y7>hfa-^3^l:SAt5: 

1 3*^fi!c1-*o 

C©R;R«1 5 ale ti* 01 3ic^tJ:oJ^ ^©SiiTL 1 5 dRtf'<-f a 

tiS^yX^fflSSdFLl 5 c*<|gtf t»nrv^ 0 HiiTLl 5dl^ R«SP1 5 
a®fl£tt£*s Ell 3fc*t«fc9^ ¥fl tfictfj £ K < iT^milBffl 
f-^-^l 5b©-g|5|w^^T^tifc^:T**^o C©MS7L1 5 dfcU 7v?7 
> h^a-^3 i*l:x7-xa- h 1 SQimm&fNmn 3 ZZl&J&tZo 
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mm^%mm □ 33j:t)7y7>hfa-y3© ^jm® jc^ o Tiftttj * n*n 
njxjin&m 5 commit ^a», Y><-+mmjxn>i 

&&ffi£sufc&& 4 0 £tmm 4 2 »c *u 5 4 0 »c 

-»C^mRCJf-^m(!:^-7-5©^lli©0I^EIl 4«c^ 0 /< 
ll©-^x7-XD-h 2 1 fctt* 1 5 ©flFTOi «iMH:ti:-^ 



WO 96/09496 



PCT/JP95/01916 



- 26 - 

£LL© £o\z&f8,Z *!*:-#©' <- + 5 lis &T© «fc 9 fcttf&t -5 0 

m©^*&«-§g*&L^> mm&®&2 3ommm®#2 szm^xyms x» 

1 9 izmmZMto o*f5 N «m{fc£il?&2 3©MgfiJ®#2 5;»^*i5£. 
M*4«&»£*M©&*4*<'<>r o »y h^'-^-HEffly X)l 1 1 ©«*4y 1 9 

17, 1 7£fiiiLtt;&<£ : H&$*U i^SPRtf 8 0 0 , CEU:fc$ftTJ.7-X 

mm^.nmmn 33^ < m*-a. ioom/s &©«&-?«& lt^ *j 

m^MMU 3 3 (i. 7-^7> hfa-^3©^ii«!:rti<i:^Lgfit5«l: 

^®xi?Li 5 c^&i«inTEg$nT^*o z<otz#>^ mi siz^t - 
^m<k LT©iiii©^ffl^m«EA 2 imnmFfrzmtiT? hf-^- 

ftiffl^m^A 2 ©£#ffiijT'limff*<£ CTM&WJfX G*<$g < J: 9 U 

{c^ttL^b7v7>h^^-y3rtic@c;si.>t)^5iglg^^9 (EJ8 
fc*+Tffl©'<-*5©tt») o «««8«ltt^fiS©iST*5«kO t »*«S©ig 
Tick 0 NO x&j&©8J#J£EI6o 
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*4yX^^S^-^Ji^Wx C©/>OH 907L9 a^££ 

y h'<-f|ffl;X;H l©5fc$©&g&&<fc£#£fT9o *LT. MK/<— 
b©5v?7> h^ J .-7*3F*3^©gAK.fco-Z\ o y h^-^iEfflyX;H 

*»fflfc«tt**l5£#K:* i^©A'-t5©l^x7-7o- h 1 3*<r.^gg 
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Z<DMftl&mmi-Jj<D'<-j-5%m8e>Qtm±^ A'<—t-tv$V. m%<D? 

Z tlK cfc 0 „ A / <- li*»©M*4 <!: $ *U 
HM&t&o B^-^-cD/N'^oy h'*-*-SfflyX*l ll;:{;j:4>fi©j&*4£ 

mtStlZo Z<D££^ t&mmXX^ *-#f*4 9rt©*&#l 7, 1 7T* 
-€-©^*<lHlJR$n5o LfcA<oT, 7©&&l*±J|LT^S e 

iitSix A^<-^-ffla©^^iiK2 3©Mfi*iJ®l#2 5^l:So *LT. 
E3^#4 ljW8»)»fcoTA><-: HM;&<&m&4 2 B/<-^-ffi!j*<*g|jKfflSm 

&&*u oicg^$ftTB/<-*£fitm-f *o *©&, b/<— ^-«©«isnftt&a 

&2 3©Mfi*J®#2 5^'gi^TB/<-^fi!j{^M*4^|&$tl«e 
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- 7 1 5 b t -ftf&M L T>< - +m K> ft * - 1 3 f*j «fc 9 ic 

©ii?L5 3 ci^©«5 3 d£^gJtLfct>©£5^7> hf- a-^3 0rtSi 

Ell 71:13^- <fc9l^ X7-XD- M 3rt. tfcttEI^LT^fclr 
7^-Ktm 9<tH^#4 1 t^^-r*^^ h 1 OrtlciRSLTfcS^o U-X 

y X;H 1 ©Effifcilfc^TS&ft: 1 7 £iRg-f So 

7i?7>hf-a-^<-tiLm Ell 8{w^«S;cDt>(Dt?t>ai>o 

$8Brtlcj!ft*#83X'J-:/6 3*JfALW5 0 3©7t8g«B#l*J?l*l 
SB6 3 a ttt-3tfc!)> Ell 9ic*ir£* J:?l^ £©J?03g&6 3 a ©?UP 5 / XA< 
SiiTL 63b tt^ 7^7>hfa-^3© ^£>«k 0 t>±ffliJ{ca*^ciifi[ L TV * S 0 
C©?L6 3bfC(i> /Ma-; h/<-tHffl;X;H 1 ©&«&*<# A£ttT*5*K 
Lfc*<oTx *my>OU l©5fe«g(iC©^S|5 6 3 a TttS^J6$n^*tl 

So 

J?^6 3a©^ffi©TiSa5^^l^ xt-Xd- h 1 3 
JB^Dg^fSjfcMtfS&e 3 cjW&fcStlT^So COi6 3cl^ 5J?7> 
hfa-7*3©rt^IiBi©P^x7-XD- h 1 3©«ltn3 3«:^fiJcLT^ 
So fiP^ 7 5>7> hf-a-y/<-^6 10X7-XD- h 1 3©djm*> 3fe© 
7 v?T> hf-i-y3©rt^ffi<rF«gg-rSJ;9fc^fi[Lr^So 

tfz, xmrnm-cit. xt-xd- h 1 3©&api^&&ffi£mi»itP3 31*7 
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c *<M&.ztiT^z®m i =.u ft mz-WLUz&L t Toa^v^o c ©&s&©^# 
x*t»fflLT^«^ ctticftfciE^stvf. JS^jw^oTii^y xjitit 

iftfflSfttt^-f LUO0m/s gK©»«aST?tt < 1 *ft<fc «9 t>ii^«Eii 

02 0te#£BJJ©8"J©7v*7> h*aL-7/<-^©-fSifc0J£*LT^.5o El 
Kfcl^ 10 1tt5$>7>hf"*-"7'*-*"e % ■SU^-^ft^*5i?T> 
hf-i-yi 0 3^ *5«kCKC©7^T> hf-i-^l 0 3©ffiS8«Bl;:RfS:<*ft£ 

5^7>hfa-yi 0 3fcU KI2 Uz*t*olz* 0 7 

0 3a^il 0 7ft®KlS:tt Ztltzmmi 0 7 bK05£$*lT^<& o 9 5*7 
> hf-*-71 0 3©jSP8$<!:*PMl 0 7£©B&Rgte. H*Ltt^ 5/->WWC 
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x>r 1 0 9, 1 1 K 1 3RCf'<y7* 

&m 1 1 5^J;t)^$tiTl^o 7if7> 0 3©jao«lw 

O50><-*tfx<f 10 9l«Rtttt*(fcLT:fetK ±T7jfS]K&tf 

1 0 9©±ffi!JSB#li> *ftlc*rift*nT«l 0 7 IciSjtf TgtfTUfco 
-^-tfx* 1 0 9fc«* ><-i~tf>l 1 l*IPA-r*fca6©M 0 9am$ 
ntl^o C©?L1 0 9 a tt. iFrffiS&#©£JSl 0 7 <!:tt£*H&iJ©ftg. S £K 
I¥L< \U '<-^#f-f 1 0 9©±JW»Cfii>ffl|licaqH:*nro-5o 

d©'*-**^ 1 0 9rt©£Nf*fl^£*$IBl 13ittoT*t) % 
£©«&JB£fUI8&l 1 3©&+lctt* ttftOSJMtl 1 7*<«8*nn>*6 

1 17lix /<-**Kf* 1 0 9©T«B#fcafc^EB*nTi>So & 
S&ttl 1 His 01*1*. JtttWffiA«3fe3ft<fi^tMt)K:»S**<*§<^ 
©Kl*«B (fl)&tf* *5 $ y 9X) ^tTOttCfiegLfc^-^AttOfcOT?* 
So Lfc^ot, &3IMtl 1 7rt*^5w<ai-r*c:t*<-e*«o £©»££ 

1 7 o -CM* So **>\ '<-***fw 1 0 9 

©Tssi-ii. 77>i^io 9 b*<»rt*tiT*o> ?t v i^mnwrn) 1 1 
oa<@££ft-c^s 0 cniw<tt?> /<-^-#f-f io9rtoijfnffl$si9ei 1 

31*. £3taKMM*l 1 OK&^StiSo ><-±#T4 1 0 9©ftJglwl* 
77>i?l 0 9 cjWBfifcSft-CfctK 5S>T> hfa-7l 0 3£&KJRtt&l 
0 7 blclftgdtiTltSo 

1 1 11*. 1 1 9. /^oy h£ftffl££iaBl 2 lKtf 

H^L^H^^/^o^^n-c^So amaesi i9Wd v hmm 

iiKl 2 lrticli. cn<tPI^Rtttc«8^aKl 1 9*<Eg$nTW < B 0 Lfcrt* 
oT. 1 1 l©«WlttWT?*D^ 1 1 lfcJtttAWBKJB 

J&**C * 0 £©'<-*#>! 1 It*. ^—rtfTH 1 0 9©?L1 0 9 
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afrb7?7> hf- 3.-71 0 3rt£i?A$*lT^6o Lfe*<oT. 

1 1 l©^f5©2W&&ffl£m®&l 1 3fcfc*o '<-+tfyl 1 l©5feEm, 

*p§rt®©£#{ifiJci$-T-*iU i*L< liMt5^'77;H 1 5T-^$nt 

'<-i-ii>\ 1 l©«miIKl 19icli. «KJ|4^ji%12 3^LT. 0* 

tt*>\ *©I&miEll 2©i§&£l^$tt©-e£lil&?-So 
a' 7 7;H 1 5fcU 7i?T> 0 3rtofll 0 7 Affile 

:©a* 9 7;H 15tt, PmSBl 1 5 a C©PJ**SB1 1 5a0^»^< 
1 107j(S]fC(Dj^T@tf5^Sl 1 5 b«fc*58leE£*u J1S1 1 5b 
tctt75>5?l 0 3a 3 5 aKBSStlrtirt^ii&LT^ 

Cft*{i-{*ttlcj£^$ftT^*o RffiSBl 1 5 aCDfi&li, 7*7>Ft^- 

yi o 3oft&tv&m-Km&fezti. n«s&i 1 5 a^^r>h^^-^i 

0 3rt^ILTl^e 

C©P31£lfBl 1 5 airtt. E12 3^f«k9^x iZtfU 1 5 dRtf/h&?Ll 1 
5 cWbtlTl^o PMKSB1 1 5 a©13$U 1 5dli, 1 5 a©T 

0 3 <t^lc«8«|ffl^i"SI*P 13 3 tmiZ+Zo BPt^ ««5lffl^m®l*P 1 3 3 
\U v 9 JT>Y**-7l 0 3omWrffi{w^LT^LTlft»7bnT*5t). tttt 

*1z* mmUl 1 5 a©/hg?Ll 15cli x ><-***-r4 109 ©7L 109a 
(c^iSjLTl^e /hSTLl 1 5 c©itS(i. 1 1 l©5fci£©*&ii& 

E-^&ffifctS^tiTOSo t^x 'hS?Ll 1 5c®», 'N'-^tfx* 1 

0 9lcfSl^T®aiL. Rtltt*^l 1 5c*i*U 1 1 l©5fc«g*< 
#A£ftT2:8S*lSo Lfc*<oTx '<-:>-#>l 1 lli. 7v?7>hfa-7" 

1 0 3 ti&WlwEiiStt, fttttttt&ffl&RftfttD 13 3 ilBLT^. '< 
»7A1 1 5©^M1 1 5bte> 5 *7>h * a. 1 0 3©l*3Ji®lw@ 
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$ ±!2K-*#> i i i ^ o „ h ftgffigsiilft 1 2 1 rtlwftft 
fi& 1 1 9 *EK*S Ci^ '«-f D «, h^ffl^miiJS 1 2 i £«*&sis 1 1 
9fc|$&LfS:ttTl>*o ><-±1i>\ 1 l©^»?©£R3tt&&ffl£mii&l 1 3 
£ttoTfc»K /<-■ *-l 0 5&&ftWl<b'&mVtm£t£r>T^zm&ia^ Z(DM 

r. o ama&i 1 9 imm&im%i 1 3 

1 0 5 tm-okoz&m+z z. tamt u\, 

**14l*ii*:i*<atU^, o*»k 4 1£!&1&E (H*-r 

Sttfi) *i 0 5©««fcffl2fUIKl 1 3*< 

«Dfiro'<-^i 0 5®£ftjgg»roi 
-#©/<— m 0 5©&&ffi£ma?&i 1 3^stffl9^«tt$n*t*i^ 
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ay h'<—t-l 1 2<0««ai*4HfP'r*Ci*<"l?**o 

^©li^l^ y<yyjl-fu- h 1 5 3 ic&j£$g$©if l^ffll^Ci^ 
«i^©2£a*<<ft«©£*li* «ftfflffi»«»P 1 3 3ri<*il < tt*K Sm«£i$ 

^fiawtu as±#<i: tb\zmm&smMn i 3 3*<** < « c tuwa 

02 5 A-EI2 5 F{w^-T«k9Hx JRttttttP 1 1 9 afe«kt^«R«lffl$ 
StUttPl 3 31*. «5lcrilBILW*J:'5lcR^*Ci«t»»)ttttl»*« > 

«^^xtt^Ptt^mt©S^^»c?T-5fe«)JcP3^«ke) t>x«J 
» hJBtt©?fctHPT*S;:£j&<S*L<> £*>\ &&ffl£mi®l*P 1 3 3fc*5V> 

Ea2 6BC^n^C, «**4»3tP 1 1 9 a <h*&&ffi£mi§ 
81 3 3<hteffiSlc($E£tfTfc^-t\ $blcj&*4&Bl 1 9 £®#3*S C t 

CCTN *8«lffl^<i:^*-^10 5©^»l<!:©ll^li. -fT'lcEl 4> 1 6£ 

7v?7>hfa-^-tioi ti±IE© «k 9 $ -B- * * ©«*&#fll 

*:&8U8£mA 2 l;U 1 3*iioT<H^tT^5M«Sffl^Mi« 

&P1 3 3*>£iaait-So «m#xFtt&j&ffi£m£l*Pl 3 3 i tiHtK 
Lfcfi[SJc*oT^<-^^>l 1 l*<SMft3ftfc/hgPl 1 5 cri^P&mStU 
5^7>hf-^-^103 rtTf«ttffl$» A 2 ©i^^lfi^Jw«fc o T^JifcS ft* S 

fctffeZZizibs M&BL&Wm&U te&fzfcVBffl&lkli* *» T„ «8££f£i*;l> 
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'X&m&imy l&n o x 8*&ft£ nrtii^-r s t> ©t* * Q t * 

5fafc©«**<M*n**<^ ^©^SS£U:©i§S^^^T'*ntf. 
^mMii (^-^X^tfX (JilTCOGi^iet-S) * ? 6 0m/s) T-*>&*# 
?64t4:ilitt^o COGTttl 5 0m/s©^-Pt>«8«lRl^-e**9. 

±^©|IWJ(i*^HJ©0i®^:|ISfe©--^JT'li*^^ctilc|5BS$ *i£ t> 

0 5fc*5^-a*> 1 7*'<-*#? , 4 10 9ft© 

T<ffl{cM-<TJR^5«l55c«!:Lfc*^ £&j&E£m>I?81 1 3ft> Ctii: 
g$teft*2mil?&l»8f 1 1 0©SK&+T-**itf£«3&#l 1 7©JRg&gte 
dttKPBS *>©-?!*# <U PJ;ltf«&#l 1 7 1 1 l©^ffl»c36-c 

02 8 A~H2 8 Ctt*^Ha©giJ©^J-e*S*^7i?T> h 
fcjR*. H2 8A14* C<D*r»^S?T>hf-a-^-^0**H^ 02 8 B 
lix 02 8 A© I - I HfriEEU 028Cti\ BI2 8 A4>II-IIffiGBr?fc*o - 
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2 0 1 ©ffiagSBl;:. ><-±2 0 2*<*f|SjLT}f A£ftfc<§ig£fcoT^£ 0 

ftfflSft*«»t«'Mo, hM^ffl^miiFS2 0 4<&Wr5'<-^^>2 0 5 
ix ><-±ii>2 0 5 ©St) lcRtt*:*ttJ: fc«fcffl£5t3i 
K2 0 6<!:. «HftfflffifiUitt2 0 6©«*fcEltLfc^-/7Att-fe5$ •»?«!© 
2 0 7 P t < 2 0 6 ©&*lcg&# 2 0 7 K J: ♦? t>lu 

#fcEEU ^4 5§t©ftS^ofcSg0^ffi2O8t^ &&#x£&ait£tftt 
\,*fcfc©><*7;P2 0 9<ix ><-:*-#>2 0 5x «!Ih1^«2 0 8 £«fctf><? 

2 o 9 tT'm*tiznmmm&m2 1 0i*>bi^nm o 
c©nwjjcfc^T. mmm^%m^2 o 6©*mii5*7> h^-72 o 

f -#©'<-•*- 2 0 2T'*8«ltT^-5«i:tlc(±. flfe#©/<-:>-2 0 2T 
So *f&L*:#jlM£2 0 7*«LT«»ffl$»*f JUL, ^fftLfc 

Lfc^ot, -#©;<-* 2 o 2 tMmm2.m.zmi& lt&& lt 

l^Si^fclix flb^F©/<-^-2 0 2-eii. «ft#X©{M&£#itt-S£<h*>{c x 

207 «u l izmmwx* *zttz**>* mmm^m,<om^ t 
<D*ij-x&£®2 9iz£t)&w*zt. fcvt&Q-e&Zo -ttet>*>. m&m 

$Sltt. «*&E2miI?&2 0 6ic^t&$tl> S&#2 0 7£M*SfflK:. Sftt 
#2 0 7Jc«&Lfc^*>M ; -<c,fc*K ifSK^&SftSo *LT, ttlsl3l& 
2 0 8iri»)^lH]^«-#^t»ti. S£®M2 1 2£tt6o Mfc^mri^ -7*1*31;: 
fctam#©afo£tt&5 0m/sT*5, «»a«ttiI«»*«por^*©Tfat 
5? 7 > 0 l©rtMlc?&o^n<i:^5o *«H»/fXtt 

ffe#©'<-:h^b!K3l$ftT^*©-e. M«§^ttffe^©'<-i-2 0 2ICJSj^o 
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-jj. mm™, tmmm o zizmzn. *mm2 o 3 ©cassis 2 o 
<x a^wjcoti±j$nso ^ffl^moiS0«E2 1 2 t*iti*ttfc*#©fc*i2 

[oji^lol©, ttfW&lc|a|fr?mft2 1 436<KJS*n«o &*4©Mft2 1 3 
<0-mnm\z®MirZm&2 1 3 a** Z.<DMm#x®mmM2 1 4i:iot> 
&&ffi£m©&[I13lt2 1 2 ©^iSHciltf *U *^^fcg£&£ftT««rr.5o 
&*4©afeft2 1 3©-#*MHijK&g-rS2B#2 1 3 a «fc!) t>rtfl!l©g|S#2 13b 
tt, -^MRfllcttg-TSgB^ 1 3a£*)$>m1jKmV1)K &&##x©«3ttfe 
2 1 4teMLtt#£flMiLTt.*S©-e. C©$#t>gnT&&gttfX©«TOt 
2 1 4fc*!K &&ffi£^©JS![Hj«L2 1 2<»15foKmttti. &£ffi£SU;:#£& 

*tiT«*-r«o mm<omti2 1 3©««©»»2 1 3 ct>^i:«k9«c 

Its «t«l»^X©««l«E2 1 4lwfH»K ««HfflS^©SII5|«E2 1 2©^fSj(w3l 

tax. ®*\zm&ix^<<D'em&mm£K*). mmum&±&ite^oT\ 
mmmim (nox) o^tmn^n^o 

0 p p m<DmmWtit®li><&&. LT^fc© £|s| t*W=*ffl^fc*»W©^©»^ 
»1 3 0 P pm©g^&{tfcf*K£fc>)s *#ttNOxfi««i*36<^&tiy5:o 

2 0 8 7^2 0 9 tTffltn^®3S»ASB2 1 0 £lS:#Tl^o C 
©£9ttli3iSEflEA«B2 1 0£i8:ttrt:©tt> «Mfc##X©i)iEaiE2 1 4#c:©$i 
3S«tMASB2 1 0«AU 

1 2©pa^^t>^iHj«E2 1 2izm%&*tiTMi&tz®'e. zbtomttHzmm 
mm (nox) 0%&t<m\znzz tzn&m\zmmiizfri>T*kZo 
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fttt (nox) ©^awjstiSo 

*«fi©^i!^#»&ft*»**<*So 

B3 0 I*. *HMIIIC#S5 ?7> hf- ^©-H»«*g^-H"C*5o 
3 10lifa-7*30 1 A~3 0 1 CiWtttt &*U C*i&©f-*-:/©J8aSfctt 

*-A~cj&<*n^tiK^&n-cii>«o '<-*a~cw:*&{*3 o z 

a~3 0 2 c tZtlbOWmfc&nmtZ; X)13 0 6 a~3 0 6 cti:«tot 
Bj£$*l-O**o tt*>\ 7^^-73 0 1A-3 0 1C©Wrffi®{i^Tlct>^oT 

JX)VZ 0 6 a~3 0 6 c li&*4m»# 3 0 3 a-3 0 3 c*ftlT®XM)W 
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teztu *<Dm&m&mt&fnnm#3 04 a~3 o 4c^Ltfa-^3 o 
i a~3 o i c©rti«^ti5i9i^^titi^ 0 tti^ mM^a^\tma 

*nm#3 0 5 a~3 0 5 c£^LT*P (f-i-T') J; 9 

tlT^So C*l£®«fiB#3 0 3 a~3 0 3 c, 3 0 4 a~3 0 4 c, 3 0 5 a 
-3 0 5 ctti/-*r>7>®&Zffiz_Zftmmm3 0 7lc«koT^SiJW^$ti 

BI3 1o^>r$>^f- + -h^#MLT. B3 O©0^J©M^ifcHJ§ 

7»c«koTe»*«iiap$nTv^5 0 

tA^iJt, f<DHOfa-y3 0 1B, 3 0 1 Cli«*M*3 0 2 b, 3 0 

a-304 cfr£>'<-i-ZT'<DmW. *&#3 0 2 a ~3 0 2 c KfKlEffi ttz 

B3 1 (1) KgrTJ;?^ /<-*A*jiWcLT«fctt»£U &K:><-*A 

5fc1\ ><-*A©«jfcK:o^TBI3 1 (2) ^^aLTi^^S mm t Q 
T^mmfi5#3 0 4 a£§i§^T^-:/3 0 1 ArtlC^fflS^^Oiit^IH 
B#|;: N ^x^m^-^fe«>(c^7:mfitt#3 0 5b, 30 5 c£§j§< 0 *©&x 
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mummw 3 0 2 a~3 0 2 c <owima\z&t>ikxi&Lmttiii£ < . :on» 

3 Of»HfclH£Lfco *®&> 3 0 3 a £PB *©2fcl>&© 

I^XiI#3 0 5 b, 3 0 5 c»tlTl.^0^ B, C»£$ 

m?tzimimKK£<,xmto+zi>K m$mteZtoz#±itz&K, mnm 

y xj\,z T*<owm#izm&i-&imtf&K\z£r> xmm lo < -ttmsLt^we. 
mz^ A'-tA©iMTOit 0 fr$> tj tt?©3 o&NHia-*-s&* /< 

-^BcD^lc^ff1"-5o *-Btt/<-^AtI^«tt*f|i*<tt*n*o 03 1 
(2) £#MLTlftl» HrWtj *e^m««#3 0 4 a*<*«r£ft* <tf^I 
B#[c x Wtf^mmZ 0 5 ajW&MU /<-^-B©^mm«t#3 0 4 b»tu .: 

^-73 o i vn\zm&m&%.frmii$tiz>o m^ii#3 o 5 c 1*1^*1 

ft£$*i> ^-^Bii&j&fc^rrso ^-73 0 1 Brt©&j&##x<*/<- 
*a, cffliiciRsistu wmt*3 02 a, 302 c izmmw xommtmmz 
tiZo ^mm«t#3 o 4 bfrb&teznmmoMiimims o 2 b^sigu 
1 0 - 1 j p«gT*3&tt 302b tzmmts tiiz\sMmz& -> T&j&E^m*?- 

&LT'<-^Blcft&S*i*o ^Jtj ~t 2 |ffltt/<— ^CttjKtt»^xR5ltt 
&£*t& U 3 0 2 c ti> #2iJ t 0 - t 2 rJU 88&tfe#X©g|&£«8( L 

Tl^o '<-*Blil$*iJt 2 JC^1--5*9lc^m«S#3 0 3 b^ii»rLT^J 

t 2 x&%nm#3 0 tbzmmixM'XVimttZo wu 2 

#3 0 5 b£PfK£|s|l$l^ £mmfiK#3 0 4 c£BI§^ ##xmi8#3 0 5 c 
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303 c*<gg*>tiT«at^^-t^o ^mss8#3 o 4 c7&<B§jMi£i«ii£& 

««©«JWr*&<3 0f*Tfc£©T&*4Sfi8#3 0 3 c*<&a*ftTV* 1*13 1*2 
6W*So ^*-^-C*<^t>iSllc*S<i:§li, ##X««B#3 0 5 a, 3 0 

#3 0 2 a, 3 0 2 bl;:««$tt*o £J^1I#3 0 4 c 

^m{i«^3 0 2 c{CioT^lfe^nT^<-^Clc^$tLSo *LT. Nr^PJ 

t 3 T-'<-*C£7B*#$£U /<-^A*««M«Bi-r«o OT. 03 1 (1) 

fc*>\ £T©&W*£Sffi#3 03a~303c, Rtf/Moy h 

t-Ojm&teft m*ti L) £*7tflH£U ^*-^-A, B, CK&j&^m 
©*MLTft9 O^P^#M^«i©ii^<!:Il^Jw^mSBi#S^^XSfiBt 

£©«k9K x i^xM«#3 0 5 a-3 0 5 c^gg^tlTV>5P^{i. *©^a. 
-7©£3M*li. ^x©0^I^J;oT^*S($n> Sm«H#3 0 4 a~3 

SK#3 0 3 a-3 0 3 c *^*>*IT 1^^142 6tJ>-e<fe£ 0 C©<fc9i::£#& 

£#*R£8BT-fc*©-e. *&S£8£«g£I2:EL-<\ ££»«jWR&nT^* 0 
Sf^x©Mit{c(iC0^ttjS§«:iS:SLT^^^*<^$*ir^5o 

*^© 5 *T > h * ^ - ^<-^©ffe©Hife^J*BI 3 2 fcS-^TStt 

Bjt So ei 3 2 ©nay&jfcu 030 <onmm t7?T>h**- -jwm^ti 
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3 0 1 A- 3 0 1 Ci^^nc-So 3 0 1 A~3 0 1 C© 
*!l}actt*JI!«'<-+©A-C*<»ye,nTV»*o «**4&&«fi&#3 0 3 a~3 
0 3 c. M&ffl£m£ftJ®ih*£mmfiB#3 04a~304c. 
#3 0 5 a~3 0 5 cli, g]3 O©Hifc0»J<!:(°]-T-* tK $Wgg3 0 7fc«ko 

SW3 o i a~3 o i ctnmz i oAommmu, mmftmmw) < m 
mftmmm) ©ki^ic*^ 0 #^3 1 0 A^mmtimmm^^oms. a^y? 

*a<#W3 1 0A^aiSLT^nenew3 0 1 a, 301 czm&Lizttx 
t>^n^'ti©tt^3 0 1 a, 301 c\cMtiz>Mmimmm\zteZo c©njfcpj 

^ic, »®7i?7> h**-7'<-*©ffe©flife0p£:Ei3 3fcg^Ti& 
w*Zo m3 3<Dmmmit. **«©'<-:*- ^hm*.* ^©p^^^-ti-TS 

M#©^it*nLTl^*<> S*tt*jAtt* H3 2©!^PJ£|h|-T-&«3. S3 

2 t|Hj-8B5J(wtt|5l-^*<ft^$nTl.^o 

(SIHlw^^Tx 5 5*T> 1 0f*#W3 1 0 AJCttW3 0 1 A~3 

OlD^t^^ &W3 0 1A-3 0 lDOSgSBlcHSUft^©^— *-A~D*< 
89:«-&nTl>So '<-*-A~Dli»IM*3 02a-302dt;X*306 a~ 

3 0 6 d£lc*oT*tt*ftJBfifc3ftT^S 0 **k ««flJ££l©'<--*-^©# 
*&RCf»^^©»«*fT-5fc«>©*»««#3 03a~303 d. 

tlft-r «$ftm# 304a~304d 305a~305drt< 

©HifePJT'fcU Mf 3 1 0 A tttW 3 0 1 A~ 3 0 1 D©»rigS©|3MMi> (# 
trtWrffift) / (tttfrtWriii*) i2KttJE$tiTC>* 0 **3 1 0 Aife^3 
0 1 A~3 0 lD©Brffi»i©KI^ J &C©J;9<£M^lwi8:S-rsctlcJ;t) % EJ 

3 2©Jlll«iH*tt»***t*o 
C©H»«l©«»»flFlwO^T^ 03 4RtfH3 5£#ML-C8&BJ?-rs o 03 
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EI3 5^^Tx (1) ~ (4) l*'<-*A~D©j&&.gmifrffc£*LTV> 
So 4W\ '<-*Afco^-c\ E3 5 (1) TiWt*^ £M«Ht#3 04 a 

*©&x *Sl^m«8#3 0 3 a£ffi^T'<-1-AZj&)&Vimt1-Z>o 
*B, C, D ti^rXiJ t Q -e^X^fiBt#3 0 5b~3 0 5 d?:^^ > «ft#/fx 
«r^(C^M-9-5o tt$Mtft# 3 0 3 a L\ t j -e^mmfifcfc 3 0 4 a 
*HtT/<-tA*MttttiU ##X*»#3 0 5 a£BBS* *-C, D 
®tt^l«#3 0 5 c, 3 0 5 dttBBV^tt»*lt^t*o 

KK^ ><-*B©«*S&ftli* 03 5 (2) ir^i-«k-5{w N tmt x T'&m.n 
M#3 0 4 b&Bgj^ *fMHB#3 0 3 b*H^T«tttt»£ U RlfcfciMf* 
m«B#3 0 5 bfcHtSo &*4mSfc#3 0 3 b*H!tT^«it 2 T?^m«58#3 
0 4 b*Wi:T/<-^Btt«5<ct«o WC»xrx««#3 0 5bW^<- 

><—rc<ommimu 035 o> 1:^9^ nm 2 -eosmmftz 
0 4 c£§§£. mmnm#3 0 3 c*h^t*w&kib4: u H*fc*Mrx««# 

3 0 5 c*Bflt*o 0 3 c^BHtTWMtg -ea»«8#3 0 4 c 

*BBtT«*-r*. R«fK#^X*«#3 0 5 c&m<o 

m^x, '<-i-D<Dmmu 035 (4) kk+zok. n#*ut 3 x-^nmrn 

5flt#3 0 5 d£Efl£5o 3 0 3 d tT^tc^j t 4 

3 04 d*HtT«^Cl-*o ^i:Mxti#3 0 5 d^<e :<D||^i 

03 3©5>>7> hf-jL-^^-^-eii^ HSeic^J;^^ /<-^-A, B, 
C, D©0»c««KB|»*?ToTt>J:^o 

#3gHH© 5 S>7 > h * ^ - -^-©fl6©||J6^^0 3 7 K*-5l»Ttt 
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mmizm^x. ?vt> 1 oiu #^3 1 oak&w3 0 ia~ 

3 0 1 EjWtttt&*U *ft£©*88Bl;:*&5£©'<-- ^-A-E*<l9:^t>nTl^o 
,<-i-A~~EitWmW3 0 2 a~3 0 2 e tJX)l3 0 6 a~3 0 6 e tKX^ 

%*fto*.iboimnm#z O3a~303e. mmmoMtnm z&%nm 

#304a~304e 305a~305e tfWrt <=>tlT^* 0 

3*®'<-i-zMmwxzm\tz&?Km&iizm&7Fix^Zo cc©s 

X'kZ 0 

x$&witii)\ #miztt*<z>&wziSiVxt>&^o zfc, mmvmt#&m#m 

Em) <D&miz$>z<Dx. Mm'<—>-*mmm&'<-i- m&iS7jm\><-+') 
&*)'pti\, ^&xm&t s ©>&<gs©ff mzi&Mt z © w t?* * o 

fcjfr^ ^©^^^^^©^©T^-t-i^tt^Xx ^ioWrl^ot 
©-?$*& LT*> .few 

7>f >^t)#^Tfe^®««:li^^^^t)©T*oTt)«fc^o 
EC 7^T>h^a-y©*t!S<i:trl»^^<i:'©^JS. 
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m 3 9 it*%mzgkz ? *jt > h * - zf'<-i-<Dm&%&z$.mt s 

402ii7i?7>hfa- zfx\ mm*m^ -em»m*&i&t z * < 3ia* ana 
st>©-e*s 0 4 o 3 tetimmmn-e^ mm^ t JT>b^sL-zr4 0 2(Dmm^ 

MIB5 v?T> h^^-^4 0 2©P5«|CS«^&ti % £g*L£V^u££tS: 

So 4 0 5tt«&#-e> «ftfflffi»lt»P4 0 4fc***nTfet)> 

»**tP 4 0 4 MfeftD £ LT«*6 LTH 5 i § t*f&mK$&3 ft. »SlP t L 

P4 o 3tt^mi©s^iiiiSJCff-9^*{cxu 9 hji*tt$ttu mmm&%m 
&P4 o 4 asBflim^^ < -rsfcacroB**: lt*»k JssiwHiRg-f s 

«lffl^m"«l*P4 0 4©ffi#<>: feftbSttTltSiftt ftftri>-#0*£<Il4><*-ti- 
©*»ffl3Sa*»P4 0 4a<«&LT^SR8t;U «®8*&ffl£mi®*fP4 0 4 

vt\z-EM&*#±LT* mnnt Lxmmir^izmmm^mmmn4 o a* 

So 

S«lfP4 0 4^b*^S^ffl^m©^iiS*^*©7 ?7> 



W 964)9496 PCT/JP95/01916 



-46- 

«tttt*T?Rie*?Ttt*>*titf i o o o p p mmmvmm&itw&j&ztiz^ 
m%nmz o . i ipnmzt * z.t\z±^ x&nmmvft&M* iooopp 

#©iH® B#Rg&® < 1 5 C t TjifiS-e § S o C ft J: *) Bftft L fcS 
©**^lffl*^fc*«RiK*«3S7"r*B*|BJ:»)Je< LT. 5 5*7> 

(4 0 2) tiiIWe*5C<i:*^Oia^*^(ili*LV^T*-5o 
7 ?7> hf-a-7* (4 0 2) ©g§*2m, f-a-7it&l 0 OmmOfe© 
Tx 5'^7> hf-a-^tiiPT-cD^^^XigKS Om/s ecCt, 04 1 
K^tXoK^ 2 0t^HllOP^^j!J|{c«fc|)?#b>n^jem^4l^to 
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m 4 







NOx&£S (ppm) 


& * m 


180 0 


7 0 0 


* m w 


1750 


10 0 
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If # © $g ffl 

(1) «tt»#x£«»fli^£££5l;:SilM* (17) icSig $ # £ C <!: 

hfa-^'-mot, ifi**»ts«m;xA (19) tmtmmm& 

m^BSI^-r^xT-XD- h (13) ££7^T> hf-i-^ (3) ©iggBrtl;: 

¥ff{cEg-r5i*jwifi2iT-xp-h (i3) <DMm%&mmma (33) 

£15125 *7> h^i-y (3) ©rt^S®fcrt^5i<>(iSj5-t- ^cfc^^fi: 

(2) HuteyX;u (19) liAVn^A'-t|ffl;X;l/ (11) 

i £ i -r 5 1 12* © 7 >* 7 > h f- * - - ^ 0 

(3) WBMmsX* (1 9) £5?7> h^-a-y (3) ©+*^^«7 
$>7>h*a-7 (3) ©rt^MEJcrt«Ltel^T*gttt^Sm9tl*p (3 3) 
«h ttRW^rlfillcfl^* ZftWttt Z m&m 1 12*0 7->'7> 

(4) BUiB7^7>hf-a-y (3) «^ftl5i7-XD- M8?-a- 
y©5feSgJw7v?7>h^a-^ (3) *m<*JX)V3&m (15) frWttfcK 
^X,«8fl: (15) KmWmJX)V (19) ©5feig^ALT^-r5««! 

£MX;uj8®ji?l (l 5 c) £iS:tf£-#. HuiHyx;u^«: (1 5) <ommz 

7^7>h^^-y o) (DnmwmtnmtznmiL (i5d) 
iMx7-xo-h (13) <DMm%&nmmn (33) tt-sc 

■f 5ft im. 1 IH«© 5 5>7 > h f- a - 7/<-* 0 

(5) 5^7>h7 t a~y (3) ^gr^^yx^ (19) (offiftzn 
AiTjcntzmm; ximmmn (1 5 c) £15125 *7> v**-7®nm 
mmtft&*zftzj%m^tzjx)\,3&f& (15) £Huf25->*7>b^- 

7 (3) rtfcRtt. iiif§27*7>h*.a-7 (3) <t&*4yX;U (19) £©R8 
T«nix7-xn- h (1 3) *<B(ii2y X;b£ft{* (15) ©^©^<h 
5v?7>hf-a-y (3) ©rt^Iii«$*i5Mx7-Xo- h (13) 
0«Mftffl$»*WO (3 3) £*SC£*4H*£**»*mSB«©7S>7>h 
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(6) m%d.wm# (i7) tm&mmmi><--i£T-fr'Dm.mwmm<nmi 

(7) H5IB^*-f- (5) *5v?7>hfa-y (3) ©Mt::§S:gLT£5 

«Rd«Tt>ttV^®^— ^- (5) OiTXn-h (13) 

(8) ATO^X* (1 9) ©HBC^M**-#--?fe!6JMB8*R^T^ 
»-»a»»«BK^-r a y h£»K«Lfc«©-ifc£»*'<-* (5) ©ttlfrl* 

(11) *mm;X)l (19) iLfc^<i:^a<»:1-5if*lS7iB»©3^L^«!l 

o) s^ri/hf-*-* (103) <Dtom%foKMmm&f$.m%a a 3 

3) <b&*4fc|*P (119a) i^ffiS{c«tP^-5«fc9{w, ttttfflSftftfta 

(133) ttz&is&v&nmmn (11 9 a) wmfoiTmrnztiT^zct 

(10) JftttB£SlttJ*D (13 3) ©«»r^|ol^^P9^T'*Sca:^# 

(1 1) «jftsiE;(aoT4(:5^0*ifiSM7^7> hf^-y 

(1 0 3) *<^^t>tiT^SiPgJ9^fi^fc^rt©fl[g{c^$#«5«k9^L^ 

(1 2) mmm^mmma (1 3 3) ^&»»-r«!gafi«*<*»©»jkfi 

(13) mmm&mmo&mi&m® 1 1 0 £ja±©Mrc«ai** c t 

(1 4) Mfcflmmn&Stn (1 3 3) tiz\t*>ZtHmmftin (119 a) 

*«ic>**^ E.-Di&m&im%a (1 3 3) frtmtoiT* -mi:** 
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m/s e cUttltzZtZftWittZvVT^ hf- a -^<-^ 0 

(15) ?'JT> hl-*-zr<Dmi%<DZft?tHZ'<-1- (2 0 2) ZlStVtz 
7vJ7>hfa-^<-mot, Ztl*:tl(D'<—)- (2 0 2) 

M5k&*4ss& (203) ^\ *®Hmumnm&m£!)**^[>i&*:W'*iz 
mmm&%m (2 0 4) aw^n, zcr>m&m&nm& (2 0 4) <om^ 
wmft (2 0 7) mmmw (2 0 7) Kmm^mmw^m^titLmmm^. 

%&m®iSitKtft>m&Zi£Ztii.®^& (2 0 8) C <h 5 7 

(1 6) fiiria&ttaB (2 0 3) imftHJIlH]^© (2 0 8) £<D®i^ «tt 
##x©M£ffi£^A£tfSliSiffiA8B (2 1 0) ZIStftiZtZ#Wlti-zn 

(1 7) 7i?7> (3 1 0) lw^< £t>3o£Lh©'<-7-£ffi 

(1 8) 7v?T>hf-^-y (3 1 0) (3 1 OA) &tttt«K&N: 

Lfcttft^btt^ fj§B&W#3o£U: (3 0 1 A~3 0 1 C) I£ttk*W fli 

(19) H5!B$m (3 1 OA) ©rttfifflWffiriBttg (301A-301C) 
© rtSffi&tt «fc *> t> A £ ^ Z t <t * S »*S 1 8 fciStt© 7?7>l>?-*- 

(2 0) t5E'<-*fc«IM* (302 a-3 0 2 c) 
1" -5 1 8 \zmm<D 7 * T > h f- * - 7>?~ *- 0 

(2 1) l5E'<-^^**effl^«»tt»i*«*^**t)fiLT»* 

tt-rsci^att-sis^i 8iB«®7xT> hf-a-^<-^« 

(2 2) b5E'<-:>-©9£ n *«^*-^©»*<*«»^-^©ttJ:05l>tt^ 
««7?^Sj»*fe-rs«k9l-«!l1»-9 u '5«ijai«S (3 0 7) ***fcC£*1«ft£t 
<5ft^Sl 8E»©5?7:'hf-*-7'<-*-o 

(2 3) «nE><-*-©*mtttt£#^^ 
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(2 4) =7?7>l**--7 (3 10) Kl&#Z>tlti'<~}-tf&mmtit+2> 

(2 5) 7v?7>hfa-^ (402) ©rtS#ftlc&&ffl£^i»|tn (4 
0 4) <h«m«t*P (4 0 3) i^ffiSl^P^Sct^Jw, M^ffl^m?tl*P4 
0 4£fclifc«fctf«mi»l*P4 0 3£«f4>$i*Tl2gU 5^T> h^^-y 
(4 02) rt^LfcI^X^Mlt-Ii^5:t^it57 
5*7 > h f - - *©&&#& e 

(2 6) 7i?7>hfa-y (4 0 2) ©rtg#fafc&&ffl2^l£|*P4 0 
4 <h&*4»g|*P 4 0 3 t^ffi5{c«tP^1- £ «k ic, &j£ffl£mi»l*P 4 0 4**: 
ttfc«fctf«miSI*P4 0 3£ii^£-£TEgU 7 5?7> a.-zfft^mtel 

Kmnxxzftw&ftmvMmisit^ *<D&7V7>h**--7 (402) ©th 

(2 7) 7v?7>hfa-7*(402) ©rtS^(S](C*aijKffl^miai=fP4 0 
4 tamUgftP 4 0 3 i*<«S^l«tKI^ -5 «k 9 fc. M«!ffl^miSWP 4 0 4 * *: 
lifc«fctf«m»l*P4 0 3£fii^£ii-TREU 7^7>hf a-»«^ 
x©¥^&B#Rg£ 1 WTF<D&¥>&Vtm®MM tUZ&oKltLZt t 

t57i?7>hfa-7*A'- t -(0«!!^ o 

(2 8) EW©7 5>7>h7^-7 (4 0 2) T#¥«tt$©&&£frfr-li- 



WO 96/09496 



PCI7JF95/0I916 




WO 96/09496 



PCT/JP95/01916 




W 96/09496 PCT/JP95/01916 




M **. m £ H * °2 (%) 

-I 1 1 H 1 1 1 1 — -I 

0 10 20 30 40 50 60 70 80 



WO 96/09496 



PCT/JP95/01916 




£ ft & 



WO 96/09496 



PCr/JP95fl>1916 





WO 96/09496 



PCT/JP95/01916 




WO 96/09496 



PCT/JP95/01916 




WO 96/09496 



PCT/JP9S/01916 




WO 96/09496 



PCT/JP9S/01916 




W 96/09496 



PCT/JP95/01916 



"A 



36 



14 



* 



8 



I 

D 



8 



ii 



i 



96/09496 



PCT/JP95/01916 




WO 96/09496 



PCT/JP95/01916 



,3 X 



36 



16 



1^ 



CM 



i 















a 

g 




a 

g 





















WO 96/09496 



PCT/JP95/01916 



1918 



15, 



^36 




WO 96/09496 



PCT/JP95/01916 




63c 



WO 96/05496 



PCT/JP95/01916 




WO 96/094% 



PCT/JP95/01916 




96/09496 



PCI7JP95/01916 




WO 96/09496 



PCT/JP95/01916 




II It 



WO 96/09496 PCT/JP95/01916 




PCIYJP95/01916 



0 26A 




IS 26B 




WO 96/09496 PCT/JP95/01916 

' 3 6 



2 % 



H 28A 



202 




II JL _ R3%3St (Jt=H 





204 /205 / 207 \ 208 
203 202 206 



®28C 



H28B 



204 




203 




WO 96/09496 PCT/JP95/01916 



25/ 
/3 



36 



H29 




207 206 \ 208 
209 



WO 96/09496 



PCT/JP95/01916 




WO 96/09496 



PCT/JP95/01916 



27Z 



36 



IS 31 



* oL -i°L. I 2l 



fc 
o 



z 
o 



o 



IJL 

ll. 
o 



li. 
o 



u. 
o 



U- 

o 



z 
o 



z 
o 



Lu 
li. 
O 



z 
o 



z 
o 



u. 
li. 
o 



li- 
o 



li. 
o 



CD 



E 

t 
o 



fc 

o 



2 

o 



z 

o 



,z 
- o 



E 

Ll 
Ll 
O 



0* 
CO 



Si 



4k 

m 



00 

in 

o 

CO 

w 



-v 



u. 
u. 
o 



z 
o 



z 
o 



s 



t 

o 



E 



fc 
o 



z 
o 



3 



E 

Ll 
U- 
O 



fc 

O 



li. 

o 



CO 



CO CO 

4fc 41% 4In 

sag 

; s " 

St ^ 

sg m » 



o 

CO 



CO 



* 4k 
« 18 

as «ri 



IT3 



4k 

81 

K 



~v 



CM 



CO 



WO 96/09496 



PCT/JP95/01916 




PCT/JP95/01916 

WO 96/09496 



36 



a 33 



< 

o 




WO 96/09496 



PCT/JP95/01916 



*>/ze 



1234 



+4< 



>> 



CD 

¥ 



S 



•H 

— * 

< 



W 

I 



, PCT/JP95/01916 

WO 96/09496 



3 K 



36 



®35 



t 
o 



U- 

o 



z 
o 



t 

o 



U- 
U- 

o 



3 



S 
t 

o 



o 




U- 

u. 
o 



Lu 
U. 

o 



z 
o 



•1 



u. 

U- 

o 



t 

o 



z 
o 



z 
o 



H: 



u. 
o 



U- 

u. 
o 



o 



t 

o 



u. 

u. 
o 



u. 
o 



t 

o 



iU-ll 



o 



fc 

o 



- <0 



Ul 



u. 
o 



to 



CSI 



J — 



cd 
CO 



CO 



4k 4k 
8 3 



US 



IB 0 



cd 

o 

co 

4k 

* 

/ 



CO CO 



CO 



4k 4k 



4k 

m 

a? 



CO -"J* 

© © 

CO CO 

4k 4k 

3 IS 

Si «H 



o 

LTD 



4k 

K 
fc 

s 



4k 

m 
sg 



81 



in 
O 
CO 



m 
m 

K 
fc 

/ 



i 

») 



PCT/JP95/01916 

WO 96/09496 



36 



H36 



.1 3t5 



•K 
O 



3fi 



03 



■US 1 



WO 96/09496 PCI7JP95/01916 



33 /z 



36 



37 



< 
o 




WO 96/09496 



PCT/JP95/01916 



34 /36 



B38 



6 a 



u. 
o 



u. 
o 



o 



Z 

o 



t 

o 



z 
o 



ll_ 
o 



o 



z 
o 



z 
o 



t 

o 



ti- 
ll, 
o 



z 
o 



St 

s 

o 



u. 
o 



z 
o 



ft 

8 

z 
o 



u. 
o 



^>-- L -j- 



z 
o 



I 



4s 

I 

CO 



Q 



I 



WO 96/09496 



PCT/JP95/01916 




WO 96/09496 



PCT/JP95/01916 




INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP95/01916 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 6 F23D14/12, F23C3/00, 301 
Accor ding to International Fstent QmiGntioo (IPQ or to both national deification and IPC 
I B. FIELDS SEARCHED 



Minimum documentation aearched (clarification system followed by dassificarion symbols) 
Int. CI 6 F23D14/12, F23C3/00, 301 



r >)aane ntation searched other than minimum documentation to the extent dtat sncfa document arc induded in the fields eca 

Jitsuyo Shinan Koho 1926 - 1995 
Kokai Jitsuyo Shinan Koho 1971 - 1995 
Toroku .ti^Svo Shinan Koho 1994 - 199S _ — 

i Electronic datt base consulted during the international search (name of data base and, where practicable, search terms used) 



I C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to daim No. 



JP, 2-23950, Y2 (Nippon Furnace Kogyo K.K.), 
June 29 , 1990 (29. 06. 90), 
Claim, Fig. 1 (Family: none) 

JP, 63-63806, B2 (Nippon Nensho System K.K.), 
December 8, 1988 (08. 12. 88), 
Claim, Fig. 3 (Family: none) 



JP, 63-63806, B2 (Nippon Nensho System K.K.), 
December 8, 1988 (08. 12. 88), 
Claim, Fig. 3 (Family: none) 

JP, 6-65705, U (Chugairo Kogyo K.K.), 
September 16, 1994 (16. 09. 94), 
Claim, Fig. 1 (Family: none) 

JP, 63-63806, B2 (Nippon Nensho System K.K.), 
December 8, 1988 (08. 12. 88), 
Claim, Fig. 3 (Family: none) 



1, 3-8, 
15, 26 



1, 3-8, 
10, 11, 
15, 
25-28 



17-23 



12-14, 
16 



(OH Further documents are listed in the continuation of Box C f"I See patent family annex. j 


-i~ i.w Aw^vH imhliahcd after the iateraatjoaa] Cling date or priority 

• SprcUl caicgorl*. of cited docaneota: 1 ^^^^^^^i^^^^^^^^^ 1 ^ 1 
"A" docemeal defining tbo general state of the art which is sot considered the priadple or theory sndcriyisg the iaveaUoa 

I lobeof psftsmSarifJosjace . ~ AmmgsA ,-rtAcalar relevance: the cUimed invention caaaot be 1 
"IT e.rU«oocamcaib«p^aa>«c-o. or after t^ ^ ^^^J^r^t^^m^ lo involve an inventive 

|"L" documeat which may throw dombts oa priority dainx» or which Is step when the docameat H takes alone I 
cited in eatabUsh *^V**£*km dale of another dtanoa or other ^^^^^ of pMtk ^ 

special reasoa (as specified) coSdewd I toHnvotve aa inventive step when the docameat is 
j -O" docameat referring to aa oral diactosate, use, exhibition or other ensanjned with oaeor more other such documents, anch combination 1 
j means being obvions to a person skilled in the art 1 
-T doenmempabnsbed trior to ^ dr*amieat member of the same in^ nunUy 


1 Date of the actual completion of the international search 
D cemb r 1, 1995 (01. 12. 95) 


December 26, 1995 (26. 12. 95) 1 


Name and mailing address of the ISA/ 

Japanese Patent Office 


Authorized officer 1 
letepuooe n > 



Form PCT/1SA/210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP95/01916 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages Relevant to daim No. 



JP, 2-23950, Y2 (Nippon Furnace Koqyo K.K. ) 
June 29, 1990 (29. 06. 90), 
Claim, Fig. 1 (Family: none) 



2, 24 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 



I 



pb n s n 



Int. CZ« P2 3D14/12 .F2 3O3/0 0 .30 1 



B. «*tf 



L»«1f o/c»>H***4 (W«HW (IPO) 

l0t.O/« P23D14/12.F23O3/00 . 30 1 



B*BS«*^*f*^* 1 994 1 98 " 



BB*-f 5 i:B»!>*n**« 



BlfflXB© 



JP 2-2 39 6 0, Y2(B*7 7-^I*«*6tt) 
29*. 6*. 1990 ( 29. fl [6. 9 0 ), 

JP 6I-6SB06, B2(B*ti^AlW*tt). 
8. 'l2^. 1988 ( 08. 1 2. 88). 
«K»««)IH, »3B (7T?»-H) 



lt#©«B©»^ 



sl< iitt©«H*sa*»srrv^c?iffl-r**« 
rpi ■hbbbiit. *ott5fc»©£«©*«fc'**«»B©B 



jurr * t>©r«a < . «H®««xi*ai»©«*©fc» 

fXj WicBB*©****-?*-"^ attXtt©*^* 1 "®** 
l ftj B— > H 7 t = 'J -Xtt 



B»B**3E7LfcB 

0 1. 12. 9 5 



**^T*II#*f?USA/JP) 



B8BBM&©««B 



26.12.95 



* * * A 



3 K 



7 5 12 

i — i — i— 



(fit* 0 3- 3 5 81- 1 1 0 1 n* 3333 



■ Hill 

c <««) . a*r*tB»^n*3W 



M»» PCT/JP 95/01916 



8. 1 2£. 1 9 8 8 ( 08. 1 2. 88 ), 
Wlttt*OftH, SB 3 B (7r*9-*L) 

fr 65 70 5 ' u j . 

16. 9*. 1 994 ( 1 6. 0 9. 9 4 ). 
X«MfttMf>«|, 3? 1 B (7r? ') - * L ) 

f P - 6 3-63 8 0 6. 82 ( 0*^^^^) 
8. 12M. 1 988 ( 08. 1 2. 8 8). 

JP, 2-23950. Y2 ( B*7 T -*.*IiB*5$£tfc) 
29. M. 1 990 ( 29. 06. 9 0 ). J -* W ^ Stt >' 



kh-s 
9 



1 7-2 3 



1 2-1 4, 
1 6 



2. 2 4 



HfcPCT/ ISA/2 1 0 mz^-'JvmS) (1 9 8 2*7JJ) 



